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ARTICLE INFORMATION ABSTRACT

Original Research Paper Large and/or complicated sandwich structures are often manufactured by connecting pre-fabricated
Received 31 December 2017 sandwich panels by means of connections, adhesive or bolts. In nearly all sandwich constructions
Accepted 10 February 2018 certain types of joints have to be used for assembly but little is known about their mechanical behavior.

Available Online 15 March 2018 This paper deals with the investigation of the behavior of two aluminum joints with different geometries

under low velocity impact tests. These two joints are used to connecting sandwich panels with glass-

§§,¥§”V‘;[§‘§ panel epoxy skins and aluminum honeycomb core. The joints and sandwich panels are connected by means of
Connection epoxy resin. After construction of the specimens, low velocity impact tests were performed on the
Glass/epoxy composite specimens. Finite element analysis were used to simulate the behavior of sandwich panels with
Honeycomb connection. Verification of the numerical results was performed by comparing the numerical and

Low velocity impact A . . h
yimp experimental results. There was a good compliance between numerical and experimental results. Also,

the effect of increasing the length and the thickness of the connections on the behavior of the sandwich
panel was done through a parametric study using the FEM model.
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Table 1 Characteristic of each of the sandwich components
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Fig. 3 Low velocity impact test on the specimens with connections type
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Fig. 5 Boundary conditions for sandwich plates
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Table 3 Mechanical properties of honeycomb and connections
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Fig. 8 Force- time curve from low velocity impact test on specimen
type 1 and comparison with the results from numerical study
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Fig. 6 Stress- strain curve resulted from tensile test of skins in direction
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Fig. 7 Elastic-plastic behavior with kinematic and isotropic hardening
where [, and [ are un deformed and deformed lengths of uniaxial
tension specimen. Eyis the slope of the bilinear stress strain curve.
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Fig. 11 Force- time curve from low velocity impact test on specimens
type 1 and type 2
695 2 Oml S 05 g3l il | Jolo e - i logas 11 S
pso 9 Jsl g8 Jlail Jolis sy s

Ol S g 40 cov Jlail g9 g0 8 Slee anylie 6 Jgus
Table 6 Comparison between the performance of the two connections
under low velocity impact test
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Fig. 10 Force- time curve from low velocity impact test on specimen
type 2 and comparison with the results from numerical study
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Table 5 Contact duration time and the maximum force and its
corresponding time for type 2 specimens
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Fig. 13 Force- time curve from low velocity impact test on specimens
type 2 in different thicknesses
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Table 8 Changes of the mass and energy absorption with increasing the
thickness of connection type 2 under low velocity impact
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Fig. 14 Force- time curve from low velocity impact test on specimens
type 1 in different lengths
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Table 7 Changes of the mass and energy absorption with increasing the
thickness of connection type 1 under low velocity impact
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Table 10 Changes of the mass and energy absorption with increasing
the length of connection type 2 under low velocity impact
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Fig. 15 Force- time curve from low velocity impact test on specimens
type 1 in different lengths
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